 (Turner, 
. However, Bates and Hall (1981) Fig. 2) .
In subsequent experiments, Zhang and Davies (1989) showed that the concentration of abscisic acid (ABA) increased in roots that experienced dry soil (Fig. 3) .
The increase in root ABA content in this experiment was correlated with the water content of the surrounding soil (Fig. 4) .
The ABA that accumulates in the root system could then be transported with the transpiration stream to the shoot. During the day, abscisic acid accumulates in the epidermal cells, whereas there is no detectable change in the abscisic acid concentration of the bulk leaf .
The second approach to separate shoot and root/soil water relations is an experimental design introduced by Passioura (1980) . A plant is grown in special pots that can be placed in a pressure chamber with the root and soil inside and the shoot outside the chamber facing atmospheric pressure (Fig. 5) . Applying pneumatic pressure inside the chamber to the soil and root system increases the xylem water potential in the shoot but does not alter water potential gradients in the root and the soil (Passioura and Munns, 1984) . A cut through the xylem at any given position of the shoot is used to control the balancing pressure, i.e., the pressure that is necessary to bring the hydrostatic pressure in the xylem of the shoot to atmospheric pressure. When balancing pressure is applied, a drop of water attached to the cut in the xylem will neither increase nor decrease in size. If the pressure is too high, xylem sap will bleed out of the cut, if it is too low, water will be sucked into the xylem. This feature is used by an electronic device to control the pressure in the pressure chamber within 0.005 MPa of the balancing pressure (Passioura and Tanner, 1985) .
Fin-4 -Ralatinnshin h p tw pp n ARA rontant nf maize When soil water potential decreases, the balancing pressure applied will increase and thus keep the xylem sap of the shoot at atmospheric pressure (about 0 MPa xylem water potential).
By applying the balancing pressure permanently throughout a drying cycle, the shoot never experiences any change in shoot water potential due to the drying soil. Even under such a condition. with the xylem water potential of the shoot being zero, leaf conductance decreased at the same soil water content as control plants that were allowed to decrease in leaf water potential ( Fig. 6 ; Gollan et al.,1986 ).
The pressure chamber system can be used to collect xylem sap from intact plants (Passioura and Munns, 1984; Gollan, 1987 (1989, Figs. 4 and 5) the increase in ABA content with drying soil appears not only in the root, but also in the xylem sap of the plant (Fig. 7) . Abscisic acid increased several fold in the xylem sap of sunflower plants taken from the midrib of a leaf, and the decrease in leaf conductance was often linearly related to the increase in ABA concentration in the xylem sap of individual plants (Fig.  7) . However, not only the ABA concentration changed with drying soil, but many other components in the xylem sap did as well (Gollan, 1987; Gollan (Schulze et al., 1988) . ' The return (to emphasis on conditions in the soil) is not a circle. It is a helix.' (Passioura, 1988) .
